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FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST

. FMEA NUMBER: EC-BS-02 DRIGINATCR.: J5C PROJECT: EDFTS
PART NAME: DEERIS SLEEVE LRU/ORL PART NUMRER: SEGIZI08756-301 QUANTITY:
PART NUMEER: SEG32108773-701  LRU PART NAME: BALL STACK SYSTEM: DTO 671
DRAWING: SEE P/N SUBSYSTEM: EVA EFFECTI¥VITY: STS-R
& SUBSEQUENT
CRITICALITY:
CRITICAL TTEM? YES_ A ND SUCCESS PATHS: 2

SUCCESS PATH REMAINING: 1
CRITICALITY CATEGORY:_1R/?

&« 13 OO PRELATINCH: Pass
B - 2) DETECTION FLIGHT CREW: Pass
C-3) LOSS QFREDUNDANCY FROM SINGLE CAUSE: Pass

FUNCTION:  The cabns sleeve fits around the ball steck Lo preven: debris, finpers, 2nd ocher
forzign objects from Ipdging in the ball siack.  The debris sleeve @3 @ scoopdely i0ad path and alsg
IZIVES a5 4 rosirzint device in ¢zse of 1 failure of the ball swack cable allow:rg the balls 10 become
frce.

FAILURE MODE: OQuter debos slesve fails,
. CAUSE: Pisce part defecr,

FAILURE DETECTION: Visual.

REMAINING PATHS: One - Ball stack cable retamns ball stack componenis.

EFFECT/ MISSION PHASE: EVA

CORRECTIVE ACTION: Disconiinue use of the ball stack.

-FAILURE =FFECTS-
END [TEM: No effect if debris sleeve fails, however the ball srack should no longer be wsed
INTERFACE: Nope.
MISSION:  Partial loss of remaining DTO ohjectives.
CREW/VEHICLE : None. lor s single failure, however, if 2 failuret were [0 wecur possible loose
ORUs andfor hardwarc from the ball swck would possibly be free 1o drift in the payload kay.  lacse
hardware in the pavload bay could either impact the crewmembarfvehicle ss in the case of

translating ORUs, or could prevent wthe payload bav doors from closing,  Ause the paszinility of looss
hardware impacting the wvehicls during landing exists.
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"FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST

FMEA NUMBER: EC-BS-02 ORIGINATOR: JSC PROJECT: EDFT05 .
FART NAME: DEBRIS SLEEVE LRU/ORU PART WUMBER: SEG33108786.101 QUANTITY: |
PART NUMBER: SEG33108773-701  LRU PART NAME: BALL STACK SYSTEM: [0 671
DEAWING: SEE P/N SUBSYSTEM: EYA EFFECTIVITY: STS-80
& SUBSEQUENT
HAZARD INFORMA TION:
HAZARD: YES A NO__
HAZARD ORGANIZATION CODE: N/A
HAZARD NUMBER: N/A
TIME TOQ EFFECT: Seconds.
TIME TO DETECT:  Mitutes.
TIME TC CORRECT: Immediate.
REMARKE,

-RATIONMALE FOR ACCEFTABILITY-

i4.) DESIGN: The ball stack debriz sleeve is desighed to withstand 2 125 lb iensile load and is
attsched at hoth ends using twe screws which are threaded into the ball stack assy.  Dehris slesve

ir made of orthe and armelom and sewn logether using nomex thread per Fed Sid 771a anme I5C
266264, "Exmrevebtcular Activity (EVA) Hardware Generic Design Reguiremenis Documenc”.

{iB8) TEST:  Applicable requirernents from JSC 33794, "Cerntification and Acceptance Reduwrements
Document, Bail Stack”.

Acceplange:
1.7 Funetional:
< Debriz clasve war texed to 125 lbs.
- Visual Inspection For defecis pre/post envirommental 1est.

20  Environmental:  Acceptance Vibration .
The ball stack is subjected 10 the following vibration 1 each axis for «

duration of 1 minue per TFS.

20 w 80 Hz +3.0 4dB;/0crave

80 10 350 Hz 0.04 G2/Hz
350w 2000 Hz 30 dBfOctave

load Factor 6.1 G orms

11 Acceprance Thermal:
Ball siack assembly functiopally verified at -100 F, .

Qualification:
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 FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST

FMEA NUMBER: EC-ES402 ORIGINATOR: 15C PROJECT: EDFT-D3

PART NAME: DEBRIS SLEEVE LRUAORL PART NUMBER: SEG33.08756-30% QUANTITY: 1

PART NUMBER: SEG33108773-701 LRU PART NAME: BALL STACK SYSTEM: DT a™1

DRAWING: SEE B/N SUBSYSTEM: EVa EFFECTIVITY: S5T5-30
& SUBSEQUENT

L) Functional: A similar debris sleeve design wes load tested (o 153 Ihe and 1oiher
lInop was load tested to 30 Ibs per TPS.
g Vibrauon: K/A
b Thermal:  Funcrional verification perfarmed a: -100 F and +100 F per
TPS.

L i

iC) INSPECTION:
Fabricaticn - AN ball stzck compomemts arc verified 1o be butll e print and gemerally <lean
individually. The ball siack is verified to be visualiv clean a1 preinmiallation acceplance,
Test - Qualily Assurance serveillapee e required a1 all tests and LEPECLLONS.

D) FAILURE HISTORY: The ball stack ie gimilar o the ORT which flew on ST5-€% and $TS5-72 wilh
ne hiswry of failures.

iEl DFPERATIOMAL TISE:

1} Cperations? Effest - For debsis sleeve failure there is ne effect, unless cable aan Taale.
Fossible joose debris in the pavigad bav. -

=) Crew Action - Discortinge ute of the ball stack and restow,

2) Crew Training - Crew trained in proper operation of ball stack gt WETF.

41 Mission constraint - When fully cxiended the crew will na coninue o pull spaing the
hall stack or placed inw a singuiarity,

=r In Flight Checkowt - If debriz sleeve ic lorn or damaged, discontnue wse of (he ball stack

PREPARED BY: M. D. Garner REVISICN: DATE: 51596
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